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mmm<omm] 

P m*m#m& v n * £*«te *o < -< * 

- - #fl/< CD 1 OQfMS&CDg 3 <0 65% JBLhT?* 5. , 4> ft 

[0 00 1 ] 
[0 0 0 2 ] 

[o oo 3 ] nvftpdc^ (#-)\, 
ztizftom&nx, imj , ip^»{a®«^te9 

tbfiflTS. Bf^(D«SKfi8SJ tco^r, p-n 

[ 0 0 0 4 ] Al incaiy*m»© p XMNIttlltt. n 

lilt. p«S*>6ttA3hSt»*s. pff$*Sgttl*3 
-cffliJ^Kffiffc-r 4 c £ ttft < , * fc p Sffi*>> e>ffii|#^8t 
nrffitscfscittft^. «at«, p«flg^e>. p-n 

n?B¥»»H*r8EnS. ^l^-C, nff*¥ 

swtiBrt-cffWtcjtttt urn astcM? s. 

[0 00 5] »36«i«***IR«C-J-4«Ctt. SfflbPp - 



(2) ^2 00 0 - 1 6493 0 
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tt6*tt». {S^t, tttttt. p»©*n©*Jfeft«0* 
* aa»«: tote o r flW^fCc je*s 6 ft w n« a 5» ft i OJ 

#^G>WSfe©j£j&i 0 p JKSiffiO^SB^S: p II^S 
5c±«cJ:0tt»T6c£^|frcft*. c©teat>. P 
&m>*7 K*c<fc»)±(*4cXW«R»W«cB(toti 

[0006] 9 Kt*. «awft«tti4*a«'r * 
or***). *te««wa(8i»tt«:j»ter/»s 

^ FB^aBr**. I TO (>{>^AXXM1) 

f<wfsft^ k<> 

[0 00 7 ] TtJSgOAlInGaN L E DCO^cSB^ti. 

^rtr*j«3tite**p)ift^0Tttair4. cne© 

. 5««t1R©te260Wt»*a§HWf4*) 4. CO»,>p 

«*^ttftHo«*ftaiJ»Lfr«toftc>WTijjiRtjai 
or©«JBr*&*«*^ttfCT*/*i^aWft««^^ 

20 ?Fi*iit(r»4. pJK©*ffifll*«^:IRtcT4tees?) . 
CCn«ffifc*te/J»3 <W?n^ e p -ng-£SPT£/# 

s ntejss^a^co^aB^a, *a?B p h®<d 5 ? 

[0 00 8] 

30 ^ FCcB»L/tep««W>««3&>6nJl*rfiit*|pjT 

^tcaMi*****, p -nfl»*«K:&ffleca«ufc 

n^fWJB***ftO»»*T«lCctote-»rii 
Wt/Tn««CBBtUftWfttftt&ftl>. n}gi^ 

KCcBttUtep 6 n»*rjiii[*|PlT 

*CcSfchSWttt % nfl5¥3W*»Sr«*»ft*¥8E«tcto 

ft*i, ^#©TOJSBCC»brnJgJt*"C^ftO<0« 

. toOtWC»p«ffi©j»SBCC«^fflU»i*SC<!:tcft 

40 €> 0 2o®asR^9 pnoa&aamiftmKtfBa. ffe 

OiDNft^>^3§ <f s ^^^O*fflK:»<|SH*) J:0 4> 

5C4Ccft^> a WRBfBo^i-tttt, ^«ftafS*s 
S<ft4tconr^:#<ftS. chit n 

BKOWHltt, H2(C7nT<fc5tc % *ntc»j«;-r4 
368»iKO^:ifr-tt«ra£i;S-tt*t©ift4. S?«8BK<D 
WH4CDJS^C^3:, J. . k^¥^« 

J . v, icDtt r cc<t o*C^3h-5 0 c©ib«, ft 
50 ^3f3^KI...<fc¥**^I.,.i©J:bR**Jffi-r 



(3) 

3 

fti&am l x m&gL&mm&mc ttm-r z & 6 x s> * „ 

ED©-/^-y>^ jSiSfNfefr (near field conditio 
<fc -5 Kit R ftt, >i> © t U £ . 

[0 00 9] #tc, ¥-t$}mmmB[wm>m-£t, ro'l e 

AlInGaN LEDB. *:<D%i%<D* il-XMCmm L 10 

[ooio] 9cft%m<Db i ~o<oxmz. mmmmc 

p-nffi^iW^^WJt", L E DtC <fc 0 
[0011] 

[ISII*^-rS/cfi!>©#IS] &#J**i/cHS&flti«£W 

pti«, pBmicnnmicmffiztix^z. P m 
w&anmmz. m^icm-^mim&im^LRif 30 

[o 0 1 2] &.mstitcmmmi&te> 30©/^^-$ 
ffi©ftgr*&. f^'-fxa, ^so<«*^i-r 40 

icnm-tzct&mbx&z. rcarafc 2o©mis© 

J5BiB(2. nnmj&vpnmtDmzifcffixih&cttim 

[0013] 3fe#^n/cm@^j§ti. rffisfijffl^j a 
5 1 cot**,. smmmmmM*. &ytv-n 50 
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[0014] 

[|feHJ©**fi©ff^] *:^BJ-C«. BlcmT (LED) 

©a® (±gi5x«wffi) © mmmmmi ». p-ng 

^5 (EP^^fe^HS) (©ffi«?) iS«©il€ffia<b© 
itAT&Si^-r*. i^*©¥£j®£®g«:-o<,>-r& 

^■^©SSSBISWfflllCO^-C. m%Mm.lZ> BUtatbA 
(Ctb^JU-Clf^-r-S. hAiiiLtLED©! 

vmMx&z. 

[0015] ^AUnCaNWI4^©TtJK©L E D 
l-^©^M(C-5* l^>©SiK^"^ Kl/*>WLT(,>£tl,>) 
(i. ffiffjfJffl^©^^^ A = ~i.o««l,»5. 
g£*©AlInGaN LED. R-*ffl±fcM^©S 
ffert^ F#??&-$"&AHnGaNLE DiS, A = 0.25~0.50 

t^immvwmtimmmzmLx^z. mm±<ovm 

<£<i:<0. K©1f -fXtt, mtf. 0.075X1O" 1 

~0.2Xio- J crrrJC^5n-CL* 5„ — ^®±KBf-^© 

*frC»«£. **i(C*fi6r*At**<tt*. I5I-45H 

©ifA^^SCi^O . AlInCaN^^'-CXicKI-r-S® 

i^K-rscis&iMS Lt»„ 

[0016] tlfcSffitajStt. 3 o©^'7 y - 5/ 

4. ^-©SJgiJ. S«©?$t^. m@©^W. SO'^ffi© 

<iaT*s. mmt. mm. *mm> x» je 

^X«R^RO'«R0 ; &^^-'l'- 7-^6 jifR? txfc»r 

sm@«. mm. mmmz. ^.nmrno) 

&nm. si»«ctt***>-ttfcjBtt*. x« (^Rsi. r 

0. *R». ft#A*>6*ifciE#»*©> *.*0**JI5 

2o©^g©ii>^< i^>— ^srK^bL-r. mmmm<D 
[0017] {%m$<&mm*:mm-tri>tc#><iz, ?f&m 

(sg (L-21) ) /cwpsr^nrw^. asa©ssn 

(i±^— C 4 . <3jn *^©m® ©F*9 ffiWisfPtC ?S -> it ffig© 



ft 
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R=RDs/w ( 1 ) 

(s ,w) <fcCCJ:^T&££o .£f5£tRB, SB 
p « ftfc*> 6 a A S ft 6 IE?l £ SSdT * W tc n 7FJ 



m^mX'&Zo #*S*«(sinple electrode)^ ttftB* 

h«:tei>r4>iatw:«cS. *KJ:oT 

Bffi£»ffi fcsiW £ & » £ o (compoun 
d electrode)^, «8fc*ffi;*S*T36*ttffi-rSfc*CC 

Kaffir tcc»«^#£< , fljc^s£x*^W 

[0 0 1 9 ] 123KB, ^jWHOLED^WS^StltTl* 
LEDirtt RL*iBtROS« (HSHtT) ±ic«tt 

6, p««l4aRtfn««i4bB. *ft*ft»J£T**» 
#«CC««,W«:gSK3nt:(r»S. pmffiWaRC^nWffil 40 

SSttt I B . „ £ I . v . £ © Jt# 3 *M ( Sf m cc tt 

[0 02 0 ] #«*ffiC!>»^«, ffit;CDtf^> htc*5 
IfflO^BlBtO + 3 5% -150% Wft "C * * C <h #3 £ l> 50 



^jS§SIcd+ 35%— i50MJMrt"C*4C £#g* 
[0 02 1 ] cft&©tt8fi«ttB, *©J:9«:»*W3 
titc 0 ^ttttAWOgB, *(D3feSS(t^*5»atcJ: 

grants 2fs<o*«fios:«i-ct>pita7t© 
a<b, a im tp gttj fe»gg>ii*ina'J-r & c £ #5 * a 

T> 8 B 2 (5teff flaw ) 'wi. jfto*-ft«ciiT SSKE" 

(liqht uniformity intensity ratio) (J£JT, ^c?£Stb 

[0 02 2 ] 03-i8E 0C^T**IBOlltt3Sar 

ffliJg|5<DS$<Z)75%r*2> e &Mt'*y K©rtWJt&WPa©E 
Bt0«^:fliStt±35%r*4. pmffiR^nWffiOrtWJ 
ltWIH©^l«E»s*>6©«^«»*±2(Wr»a. * 

[0 02 3]§4A,4B «*»KO*lttB«*S 

22CDS^©^< <b fc65%<D£S*r*ri/Tt>*. SFJ 

««. *tt«flERCJftt^*«©Wh«:r 4 C i «> pjftr 
tWE*ftJB«, iE#*. Aft*- X 

[0 02 4 ] ?J*4 ZOfflBiffifc<0'J>rj;< ifcl/3tC 

w 3 *«cc a c <b tmitc'r ^ /c^cc % es%(omm 

[ 0 0 2 5 ] m 5 A— BCC«, tf^SSiWT 
7^^^>^^>^ XB**«f*tcJ:S 
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[0 02 6]S6ASai6Btt, 50m A<DmWLXm^ 
^ T * £ titcm^C £ HI 5 A 5 B (C^T L E 

j x<DMy£mmcMcvxi%— z>o 02 

[0 0 2 7] ®7rti 4 B 1 . 05 A, RCfl35 BCC^n 10 
f L E I -vm%Ztb®ZLtci><D-C$>2> 0 M 

0 5 AMI 5 B (CS-T^W * tC££ ^ X mitZ tltc a 
mtbWfcl tZTfiLs xtttt. SE8iJfiffiV f £^LT 

jststctatastbwr*. 07cc«, a 5 areas 5 bk 

J: &A1 inCaN LED <DM3M&<DlgMttm 2 tiX I > 
& e Cn60f^>f^{t Wk<0^-j^f (R s = 21.3 
Q) J:Ofc*5ck-eio% ( rssfijsai j R* = i 

9.9Q) -20% ( ^mm.2\ <DW& % R S =17.3Q) 

0 , KKflSSEft* 50mA ©»^CCttft£*ff K0. 2~0. 3V© 
«#Wf6n k |25A;Rtf05B$c££7vW*<D18 

^oasK-c, 2omA-c5gK>3n£Bii ©jttfaastc 

«W8toW**rSi, R s 0ffiiJ£&c££|g«)1IE<D&# 

<b, R,«:j:4K»»/J>3 < ft**** »BWiSR«KO^ 
-^Ccfc^T, V r ©aSI#tt$±0TB#eft4. El 40 
5 A&O'EI 5 BOf r ^VXCDi©^CCti20mA<DlBS!j®ffi 
-C3.25V©llR*IoI«ffi^a!J3e34a/c^, EI 1 (Df^ATs 

om^ttc « 3 . 4 v ^ n /Co 

[0 02 8 ] f^BCCRSS^ -l±/cA1InCal*tf4r^JS$tl 

/cHStofe 5 i «©*«-c«, i *ao^- ^R?>' 

IS»*5»e>n/c. 15 A, S5B, RVmittmlr?^ 

3.05V. 2.85V, Rtf3.35V©¥$tt#f#6nfc. 
*te, 05 A, 15 B, RO'ia 1 CC^Tf^-f^fC^t* 

^nen, 5omA(DJi^rfijfB«i«*)Sr, 3.65V. 3.3 50 
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5V, SC>*4.15V<D^J*lffi[^t#6n/c, 

[0029] rwmmmmj as acd^juz (a 

t . t =l. 2xio- J cm 2 ) ©a^fCW60%r*Si»tB 
£*l& 0 Ctlii, |oIfi|CDAto«ffltCWOT25'-50%CDB 

«*jffl*A*-»ccsra. h 1 «:5%-r»ffl*««r« 
c£fcpj#rc<&* 0 

[OO3O]08A-Htt *^cr>f^#HJfeSg«^7n 

*affiK#«IW3ti*. 0 8AcDt§^. WrffittWESa 
»r**. B8BO»^Ktt, BrffiCi, «PJ 

R». XttaWiC^ftdtLC^JBttr**. 18C(D 
t*£*c«\ WffittAflj&r**. H8D<D«tecc«. IK 
ffi«^«flua^ft»r*a. 0 8E©^c^ km* 

i> 9 cne>i8 A-8 Ecois-^, ««cDrtffliJ<aw«, s 
'j>te<ti>i^<Dm&mm$:ffix-xi,>2> B 

#gr^a o B8Htt, EI8 FtCmir-FJH *<DtKM%m 

[0 03 2]I3-i8«, 2«T0ffi**-r*«SME 
^H^S^tlCC^^ J6»K*--ttl:bMtfCC 2 xio 

- 3 cm 1 5tm<DMWiffimte'Oi,>x 509«ei±<Dffiaf»jffl** 

iC^fit^ai^^l/tO^o #rffifS#l xior J cm 
ft£. 

[0 03 3] H9(CW % ^'^FWOW^ntfe 

&o . 3 x 0 . Am 2 x &> z s«£ ffiiL temmmm^m 2 nt 
o) <DftfflijT-A, 2acmE2o©?nijr-AifriBN 



p $$$ft]R«:i2$ 2 ©«6«S*««iKS titt» s. ft 
C©3StM8a{cfctt*«fr*7 Ftt. eS^o.im 

*. mam. m\r-^(D^m^%±^M$ 

[0 034] nwx»sa^©tc4; ot, 

Ott, 09©LED©Wffi0£^Ltt->£. tt§M@© 
7- AKct o"C**©*tt* 2 0©*fc£UcSR8#&& 

^/<Y^©fBWfiJS©fiSMcaiiS*>©i**. HI 
ltt. 09^1-7^X40 l KmfittffifflSKiJ:* 
^<4*4©1 -Vift«*Jt«Ufc<>©t*5. 09© 20 
f;WXtt, f/<^ Ktt^A fc 20mA Sr&AI" S ©K 

vihi»©*jkhhsr*c J: o *i*fi5iJi§si©*iflftis 

**g-rafc©£&4. K^fcffRC^JJfiffi©!! 
B. HQ ©f-rt-f *©*££». 2.86VRCX9.6Q-C& 

o. Hitcse-3tfHKsnfc^-f^©J§^fc». 3.i9 

V&021.6Q?**. HiiiS®K©$-14©&t». 01 
2AR#01 2B-CiSE$nrt,^o |s)0tt. 50mAR 
#2()OrnAfcl^7X3ft7dS££fcW£09©LED 

©a«^^iiw«?K**r*>©"c*4. cne>©0 
Kit, h i©7vwxcci?rf£02K^;*ftfci^£©iB 

[003 5] ffiflftUffl^tt, 0 9 ©tVW X©*8£Ktt 

55%-e£>£4S?tfi3ft. Hio^-f^ittttot** 

mmmt. j:oii©w,»7-a*jbs&u ru^uso 
-e*s. 09©^te^B7^t^>r : ^^Jfei/^ 

r^VXi L/-C^$nT(,»-2.A^ LE Dtt7 V vlf-v 

ftfc«tt"C*S 4#A -S C 4#-C# 
[ 0 0 3 6 ] 0 1 3 B. WBiWiE*»trtffi#i.oxi.o 

©t?*»). i^sisb. ■?-©)iia©Ha ; £'afflL/-cn^ 



^»FB, 7'f+«K>f s -{>^4*HUc4>©-C*0. 
««0.1mn©ita**Ot(<>S. *»©!»*>< ? K#. 

®c«»3ft*. *f§)m®©7-A©£ta 

aW(c55*KfiHS*itl»5. t©Wf3B*«5B. < 
«ffiK©*Mt*S# U L E D©fiflB6!S*ffi83 

[0 03 7] 014B. 01 3©LED©SP#fKffi0£ 

#jSj8t©*Hi&&tC J: "CLE D©SL?iMtn^®®T $ 
fc^©W7-AtcJ;-5TJittl©igSS* J ff5fi)t$^> C 
ntc J: OLE D©a*Hffi#K(Cffitt?*. 
[0 0 3 8] 01 5B. 240mA ©(tfclWtifrtt. 92V© 

«rfWE&tfi.2Q©iI#J«!fi*S"r£. 0l3(c^t 

*S©$-tttt. 500mA©li#fim^T#ft1-*£7Bi 
Jj^H|JKMt5jfiaiB6^Wlft«9*'C*4H 1 6K 

te^-rin^ns. ~70A/cni , ©mi^&K*ti£"*"& 

[0 0 3 9] 01 3(C^-TC©1 x ^©LED©® 

ft*. ffiSfJffl^B. HM©JKl»7-A4»SU. R 
C£*<WCifcS. 01 3KiSl,fc|S«S8tt. 
i)K L E D B7 y ? 7"? » ^Utt-CiaW" 4 C £ #"Jife 
[0040] 0 9£tf0 1 3 -e»IB«:wl/ft:*»«a 

-C. «SE©WMfcftK^*>tt-ClK«a LED 4fWf4 
C <!: iBjtE-C*^ 0 0 1 7 ARO'0 1 7 BtCtt*#PJ© 

[ 0 0 4 1 ] 0 1 8 tt. 5fg^SS©Sffl©E9ja^T€:% 
^K^l/T nJNaWWfc«l*3h&» 1 ©«£S8i 

tt. wflHWcyags^fflWiiftfti. #-©8M*^ 

»F*^W*. *fc» 2 ©**««» pJI5*aMWI 
KftttSh-cni. tfcpH«Btt. »*«w©*a»«:t> 
0 «ttit0K 3 tt 6 fc»©*iSiB©&RH <t *-©S 
*fc/<» F£*>6flttR3*iS. S@ltB««{c*J»S®K^ 
»Ktt. #>-f ^>^7-f+**Hl/tet©"C*f3. 0. 
imn©iLS*WL'Ct,>l)„ H^^ttt. yHW«ffirt«:S 
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[0 04 2] tt5£&Bttflm&K: J: 0 . mffim&(D%} 
HfcMSMfcSti. LED©EJiJ8SWfiSSt4, 019 

0.35x 0.35mm 1 , 0.50x0.50mm 2 . 0.70x0.70mm 1 , 
&G>'0.85X0.85rmf r&£o M 1 8 Of^V ^ 
20mA*jiaiL4±r©a8Br«jfP*EE©(ST*?S 

* <fc 0 ^^ifl^C/hSt^il^JJSta^TnTo 200mAr<D 
IB*[^«ECDa2ac/ie^JtStS©ffl!«. o.85xo.85mnr<£> 
g&K<fc&g!l SOf^-YXOtfr&CCtt, 4.0VR21K3.6 

Q^tto, *niiai;%i-ffi4^r4iaicD^w^oi8 

^(C«. 5.5V&t>'ioQ<h&£ 0 
[0 04 31118 (DSS^QBWBaffiK: J: . g'h 

^a*^KS^n-5o 020^ 4ocos«it>rx{c 

m{& (P - I ) &7jkLtc$><D~C$>i>o ±X<D : ?sHX 20 
te, ffl D £ >r ^<D:t3j<*t"* ? * -£Hc# :7'-feJl/{b3 n 
/c„ 150mA 4jB*.fc<t*, 01 8©***«30f^W 
^R^O^c^:#^it-YX<7>7 r ^^'Y^«, ^ne><L|H] 

-H4CCi:4^cDr*4 0 02 1 A~2 1 Ctt, *fflR<D 

tt3ttfc«fi£#*4C±#r*4. 30 
[0 04.4] 02 2 A ,22 B« k nJg¥«#tcStt3 

a.ro*. coaaa<Dn«»*. K#<t3tifcWB«« 

±fr&««3tiro5. Ktttt'* 9 KB. 
^>^*ttrci^pJSBttfeC[> w C*0, O.lmmCDiBS* 40 

W0ro& o AXflMK. Hflmo^UWiKi^R: 
SB 3 tiro*. K*Mt3ftfcj«J»«K:J:-3r. LE 

[OO45]023A-23DH R— *«±CClffl»© 

*«fc5Cc«^feffl«r«»W*c««3ti*. afflMfl0& 
fllttS (connecting metal izati on) te. ^SSiig (mul ti p 
le level fabrication)&JI5CCj; orSSfitTS C itfiol 50 
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•feX€:*iJffll/r, ffSOif^^ffiffiffl (incremental uni 
t area)rfvW*£H31-r£C itfnJflBtCfc*. 
[0 04 6] «T«Cteor«, ^Woa^rOfllJSRSft 
6 * «K* Wtt *JB»a*5K-r o 

1. Jttf^-f^rtot, f^vxfMi. P ff^ 

ttSti. fl6*^W»Bn^WflcjBK:«aw«:«a«3ti 
/c. 2ocom©(14a.l4b)<f:^(S^.r^O, ffiftOj^CC 

tew 5frffi«ffi©rtffljie»Hi©*ffiiEisi*^ &mmm<o 

© l o<DffliJg|50S3065%«±rab t) > 'Pta <thl^> 

Ki ...ioiti L/ra^3ti4fcor*s, mt?^ 

2. Bwa?^w »fffi%wrst?<oat«# 

r&<3, bu IB 2 ocomffiOS 3 Wi2Kffi<D 1 oofiij 
BB©fi3©65%J>Lhr*S v «r*l«:K«t©l8*^^ 
X 0 

«e<DS3;WSB£ft»20^fc< <h&2 0CD2<Dfi3<E> 
65%«±r*4, Bui! i KiEigoffeSfcx^V *o 

4. WK2 0©«tt©rtMIW^ 

r&£, maacciaaoftjt^-r^. 

5. «ffi2oo«tt©rt»JttW3&JSc»ccwr** 1 Su 

6. mn&n&tfis xnm. /\nm. mm* « 
acxwfHia^s^^-^eajRsti*. w 

7. B58B2oco«ffiO*ti-€ p ti3W. T 7-f^^>f r -/>^ 
««Ci4a,i4b)ft«itr*J>5. BEflWOJKtt**, mTIBC7 

W6ti/cfeor*s, fniscciBttORjfe^-rx. 
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